congenital heart disease is higher in relatives of patients than in the general population. Estimates both of population frequencies, and of the extent to which these frequencies are exceeded in relatives of those affected, vary considerably. This is not surprising as some authors have reported series diagnosed at birth, while others have reported such series but with follow-up to detect cases unrecognized at birth. Stillbirths were not always included, while cases with congenital heart disease found in association with other malformations, or as part of a syndrome, were sometimes excluded. Finally, a majority of the larger studies had, as their starting points, cases identified at specialist cardiac clinics or in children attending hospital, so that the severe cases determining early death would be underreported in such series. Other problems involved in arriving at realistic and useful frequency estimates of congenital heart disease in communities have recently been reviewed by Hay (1966) . Lamy, de Grouchy, and Schweisguth (1957) starting from 1188 patients with congenital heart disease attending a children's cardiac clinic found that 1-5% of sibs were affected-a frequency [3] [4] [5] [6] times that in sibs of controls. They were unable to give an estimate in which they had confidence in respect of frequency in first cousins. None of the parents of the index patients was affected. Fraser (1958) and Fuhrmann (1961) gave ranges of estimates of frequencies in sibs of 1-3%. Nora and Meyer (1966) investigated the relations, who happened to attend the hospital, of 517 children with congenital heart disease, and found 3-4% of sibs and 1-8%, of parents to be affected. Neill and Strang (1960) McKeown, MacMahon, and Parsons (1953), using as a starting point live and stillborn children with congenital heart disease found that 1-8% of sibs born subsequently were affected. The frequencies of other types of malformations were not increased in sibs. This latter finding is confirmed by Campbell (1965) and Lamy et al. (1957) . Lamy et al. (1957) found that consanguinity was 3-6 times higher in parents of children with congenital heart disease than in controls. The most marked associations of parental consanguinity were with situs inversus, pulmonary valve stenosis, and atrial septal defect. The frequency of consanguinity in the data of McKeown et al. (1953) was so low so that no opinion could be made. The same applies to those of Polani and Campbell (1955) who could find no evidence of an association. There was no increase in consanguinity of parents of children with congenital heart disease in the World Health Organization Congenital Malformations Study (Stevenson, Johnston, Stewart, and Golding, 1966) .
Types of Congenital Heart Disease Occurring in Relatives. There is little published information where the anatomical lesion has been confirmed at necropsy, at operation, or by sophisticated clinical investigation in families where two or more members had congenital heart disease. Campbell (1965) has reviewed this subject carefully and in particular has compared his own extensive information with that published by Lamy et al. (1957) . Data from both sources indicate that in about 40% of affected sib pairs the malformations are more or less identical ('concordant') and in Campbell's own experience a further 17% or so are 'partially concordant', for example one of the sibs had Fallot's tetralogy, and the other pulmonary stenosis or interventricular septal defect. Neill and Strang (1960) in their series found that when congenital heart disease recurred in the family then the lesion was concordant in 60% of cases. It is not possible from the data of Nora and Meyer (1966) to identify concordance or discordance in sibs for specific types of congenital heart disease, but they regarded the malformations as being concordant in three-quarters of all affected pairs of relatives. Uchida and Rowe (1957) and Lamy et al. (1957) . These series were unselected apart from the fact that at least one member of a twin pair had congenital heart disease. The accuracy of the zygosity diagnosis varied considerably in the series reviewed. Of the 32 monozygous sets of twins only one member of the pair was affected, and both members were affected in one pair of the 25 dizygous sets. Ross (1959) ascertained from health agencies 37 pairs of twins of known zygosity, of whom at least one member had congenital heart disease. Both members were affected in 2 of 11 monozygous pairs, and in 2 of 26 dizygous pairs. However the exact anatomical lesion was only known in 9 of these 37 pairs.
All these data are biased in respect of the proportion of the pairs called monozygous, but they indicate a very low concordance rate. They are in marked contrast to the selected series of Fuhrmann (1958) , who reviewed all cases previously reported and, excluding the series of Uchida and Rowe (1957), Lamy et al. (1957) , and Polani and Campbell (1955) mentioned above, found that both members were affected in 16 of 46 monozygous pairs and 2 of 11 dizygous pairs. This is a very selected series in that so many monozygous pairs were reported, but it is clear that it is the exception rather than the rule for both members of a twin pair to be affected.
Present Investigations
Recognizing the paucity of good data on concordance and discordance in pairs of close relatives with congenital heart disease, it was decided to scrutinize the available information in the Unit. This came from two sources.
(a) The first was 10 families who had been referred to The findings of the 10 families are set out in Table  II . All but two of these families were notified from the survey and in one both affected members were ascertained independently. In several instances it was not possible to identify the exact anatomical defect in the relatives concerned, but there was no doubt that they were affected and the lesion was discordant in four, unknown in four, partially concordant in one (Family No. 75) , and concordant in one (Family No. 122 ). In the last mentioned, the propositus (IV. 8) and her second cousin (IV. 3) both had truncus arteriosus and cor biloculare, while two other members (III. 4 and III. 17) had Fallot's tetralogy (Fig. lb) . Mongolism was found in two of the propositi and another child had rhesus incompatibility. None of these propositi were twins and none of their parents had congenital heart disease.
Non-cardiac Malformations in Relatives of Propositi. There were 6 relatives in 5 of these 20 families who had a congenital malformation other than a cardiac deformity. Neural tube defects were found in 3, cleft lip and palate in 1, oesophageal fistula in 1, and another relative with a 'spinal deformity' had died many years ago. In a further family, posterior congenital cataract was inherited as a dominant, but the exact number of affected relatives was unknown.
Discussion
Estimates of concordance for congenital heart disease in sibs have varied between 40 and 60°' (Campbell, 1965; Neill and Strang, 1960) . Only 10 pairs of sibs have been recorded here, and of these the lesion was concordant in three pairs and partially concordant in another three. Families have been reported where several members had patent ductus arteriosus (e.g. Burman, 1961; Lynch, Grissom, Magnuson, and Krush, 1965) , and so it was not surprising to find one such pair of affected sibs. Transposition of the great vessels and the hypoplastic left heart syndrome are uncommon cardiac malformations, but with a high mortality. In one family two sisters were concordant for the former and in another two brothers were concordant for the latter anomaly.
Relatives, other than sibs, known to have congenital heart disease included an uncle, grandmother, two first cousins, and other more distantly related people, and in no case was a parent affected. Apart from the family where two members had truncus arteriosus associated with cor biloculare and the one where the proposita had atresia of the pulmonary valve and right ventricle as well as a ventricular septal defect, and her first cousin had Fallot's tetralogy, all the lesions in pairs of relatives were discordant or else unknown. Unfortunately a necropsy was not carried out on the mongol child with clinical evidence of cardiac malformation, but as atrial septal defect is commonly associated with mongolism, it is likely that he and his cousin would have been partially concordant for congenital heart disease.
Since this was a very selected series of cases it is not possible to estimate the frequency of congenital heart disease recurring in sibs and other relatives of the propositi. There did not appear to be any increase in non-cardiac malformations amongst the sibs and other relatives of propositi with congenital heart disease, and this was also found by McKeown et al. (1953 ), Lamy et al. (1957 ), and Campbell (1965 . McKusick (1964) considered that subaortic stenosis, supravalvular aortic stenosis, familial cardiomyopathy, and endocardial fibroelastosis were all inherited as single gene traits. Certain syndromes with congenital heart disease as well as other malformations have been shown to be due to segregation of single genes or to chromosomal aberrations. In some families it has been suggested that the cardiac malformation may be inherited as an autosomal dominant but with varying degree of penetrance, for example atrial septal defect (Weil and Allenstein, 1961; Howitt, 1961; Zuckerman, Zuckerman, Mammen, and Wassermil, 1962) . In none of the families reported here was it possible to demonstrate that the cardiac malformations were inherited as single gene traits, but the finding of concordant and partially concordant lesions in sibs makes one suspect that genetic factors can play a major part in causing congenital heart disease.
Summary
Twenty families where at least one member had congenital heart disease are reported. The lesion was concordant in four pairs of relatives, partially concordant in four, discordant in eight, and unknown in the remainder.
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